The characteristics of follicle evacuation during ovulation and the development of the corpus luteum until day 5 4 and 20 s for rapid and slow evacuation, respectively. Thereafter, the loss patterns were similar for the two types. The time from the beginning to the completion of evacuation ranged from 6 s to 14.5 min. Mean luteal tissue area increased (P < 0.05) between completion of evacuation (91.2 \m=+-\ 6.5 mm2) and day 3 (164.4 \ m=+-\ 13.7 mm2) and between day 3 and day 4 (263.4 \ m=+-\26.6 mm2). The growth rate of the luteal tissue area between day 3 and day 4 (103.2 \m=+-\16.0 mm2 day\ m=-\ 1) was greater (P < 0.05) than that between day 2 and day 3 (41.9 \m=+-\12.4 mm2 day\m=-\1) and between day 4 and day 5 (49.7 \ m=+-\ 22.0 mm2 day\m=-\1). In contrast to increasing luteal tissue area, mean pixel intensity decreased (P < 0.05) progressively between the completion of evacuation (78.4 \m=+-\ 6.3) and day 2 (60.4 \ m=+-\ 2.5) and did not change significantly thereafter. In conclusion, initial follicular fluid loss during ovulation occurred in two patterns, involving about 4 and 20 s, respectively. The most intensive luteal tissue growth occurred between day 3 and day 4, and the echogenicity of the luteal tissue decreased between day 0 and day 2.
Introduction
The characteristics of follicle evacuation during ovulation could not be studied without altering the ovarian environment until the development of real-time ultrasonography. In laboratory animals, ovaries were placed into a chamber for direct observation under a dissecting scope (Blandau, 1955) . Continuous laparoscopie observation of ovulation was made in Japanese macaques (Nigi, 1977) and, in cattle, direct observation of induced ovulation was performed through a flank incision (Umbaugh, 1949) and a laparoscope (Bernard et al, 1984) but the duration of spontaneous evacuation was not quantifed. A disadvantage of the direct observation of changes observed on the ovarian surface, in addition to possible environmental interference, is the lack of information on the discharge of fluid after the initial burst. In the original ultrasound study in women (De Crespigny et al, 1981) , spontaneous ovulations were characterized by rapid, repeated ultrasonic scanning, using a static scanner. The evacuations were not visualized directly but useful inferences were made from the motion on the oscilloscope. The first continuous observation of follicle evacuation by real-time ultrasound was made in a mare (Ginther and Pierson, 1984 Ginther, 1987 Ginther, , 1989a and transvaginal scanning in women (Hanna et al, 1994) . Real-time ultrasound characterization of follicle evacuation has not been reported for cattle.
The organization and development of the ovulatory site into a corpus luteum has also been characterized by ultrasound in mares (Pierson and Ginther, 1985; Townson and Ginther, 1988,1989b) and cattle (Kito et al, 1986; Pierson and Ginther 1987; Kastelic et al, 1990) . The intensity of luteal echogenicity has been evaluated by computerized digital analyses of in situ videotaped images in mares (Townson and Ginther 1989b ) and using ovaries in a water bath in cattle (Singh et al, 1997) . A subjective scoring system has also been used in horses (Pierson and Ginther, 1985) and ponies (Townson and Ginther 1989b) 
Luteal evaluation
The maximum cross-sectional area of the luteal tissue and maximum area of the central luteal cavity were determined.
In addition, the mean pixel intensity was measured on each traced cross-sectional luteal tissue area, using the NIH Image program. This measurement involved the mean grey-scale score for brightness of individual pixels (picture elements) ranging from 0 to 255 (black to white). The Ginther, 1987 Ginther, , 1989a (Wiltbank et al., 1995) . Central cavities developed in three of seven (43%) corpora lutea scanned daily during the 5 days after ovulation, compared with reports of 37% at 5 and 10 days after insemination (Kito et al, 1986) , 41% 7 days after oestrus (Garcia and Salaheddine, 1998) , and 77% during daily scanning throughout the interovulatory interval (Kastelic et al, 1990) . The central cavities developed during the most intensive luteal growth and were first seen on days 2-4, in agreement with the results of other studies (Kastelic et al, 1990 
